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FIGURE 4. A three-dimensional view of the seismic activity (Spatial Distribu-
tion) of Peru and contiguous nations, for earthquakes with depth-
of-focus greater than 33 to 100 km. The 3-D portrays the total
number of earthquakes which occurred in a 0.5° x 0.5° cell for the
region from 68°W to 84°W longitude and from 0° to 20°S latitude.
The shaded area represents the location of Peru, while the dashed
lines represent the geographical boundaries of other nations.
FIGURA 4. Una vista tridimensional de la actividad sismica (Distribucién Es-
pacial) del Peri y pafses adjacentes, para terremotos con profundi-
dades focales entre 33 y 100 km. La tercera dimensién representa
el nimero total de terremotos ocurridos en una célula de 0.5° x0.5°
para la regién de longitud 68°W a 84°W y la latitud 0° a 20°S.
El 4rea sombreada representa la localizacién del Per, y las lineas
discontinuas representan las fronteras geogrificas de las otras na-
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FIGURE 5. A three-dimensional view of the seismic activity (Spatial Distribu-
tion) of Peru and contiguous nations, for earthquakes with depth-
of-focus greater than 100 to 300 km. The 3-D portrays the total
number of earthquakes which occurred in a 0.5° x 0.5° cell for the
region from 68°W to 84°W longitude and from 0° to 20°S latitude.
The shaded area represents the location of Peru, while the dashed
lines represent the geographical boundaries of other nations.

FIGURA 5. Una vista tridimensional de la actividad sismica (Distribucién Es-
pacial) del Peri y paises adjacentes, para terremotos con profundi-
dades focales entre 100 y 300 km. La tercera dimensién representa
el nimero total de terremotos ocurridos en una célula de 0.5° x0.5°
para la region de longitud 68°W a 84°W y la latitud 0° a 20°S.
El drea sombreada representa la localizacién del Peri, y las lineas
discontinuas representan las fronteras geograficas de las otras na-
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FIGURE 6. A three-dimensional view of the seismic activity (Spatial Distribu-
tion) of Peru and contiguous nations, for earthquakes with depth-
of-focus greater than 300 km. The 3-D portrays the total number
of earthquakes which occurred in a 0.5° x 0.5° cell for the region
from 68°W to 84°W longitude and from 0° to 20°S latitude. The
shaded area represents the location of Peru, while the dashed lines
represent the geographical boundaries of other nations.

FIGURA 6. Una vista tridimensional de la actividad sismica (Distribucién Es-
pacial) del Perd y paises adjacentes, para terremotos con profun-
didades focales mayores que 300 km. La tercera dimensién rep-
resenta el nimero total de terremotos ocurridos en una célula de
0.5° X 0.5° para la regién de longitud 68°W a 84°W y la latitud 0°
a 20°S. El drea sombreada representa la localizacién del Perd, y
las lineas discontinuas representan las fronteras geogrificas de las
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GLOSSARY

Aftershock. Secondary small magnitude earthquake which follows the main event.

Body-wave magnitude (my). A measure obtained from the amplitude and period of
P- or S-waves at teleseismic distances.

Cell. A small geographical subdivision of an area or areas having a dimension of 0.5° x0.5°
in extension. A group of cells make up a grid with dimensions of 4° x 4° (see Grid).

Epicenter. The point on the Earth’s surface vertically above the hypocenter or point of
origin of an earthquake.

ESSA. Environmental Science Services Administration.
Event. Defined as earthquake in the context of this publication.

Geocentric. This word is used in seismology to determine the epicenter of an earthquake
in terms of its “geocentric latitudes” which are angles between the earth’s radius and plane
of the equator.

Grid. A subdivision of an area or areas having a dimension of 4° x 4° in extension. A
group of cells make up a grid (see Cell).

Hypocenter. The point of origin of an earthquake, where rupture begins and from which
seismic waves originate.

Intensity. A numerical subjective index describing the effects of an earthquake on man,
on structures, and on the Earth’s surface. The Modified Mercalli scale of 1931 with ratings
from I to X1I, as defined below, is used in the United States (modified from Richter, 1958):

Modified Mercalli Intensity scale

1. Not felt, except by a very few under specially favorable circumstances.

1I. Felt only by a few persons at rest, especially on upper floors of buildings. Delicately
suspended objects may swing.

111. Felt quite noticeably indoors, especially on upper floors of buildings, but many people
do not recognise it as an earthquake. Standing motorcars may rock slightly. Vibration
like passing truck. Duration estimated.

1V. During the day, felt indoors by many; outdoors by few. At night some awakened. Dishes,
windows, and doors disturbed; walls make creaking sound. Sensation like heavy t}'uck

striking building. Standing motorcars rocked noticeably.

V. Felt by nearly everyone, many awakened. Some dishes, windows, and so on broken; a few
instances of cracked plaster; unstable objects overturned. Disturbance of trees, poles,

and other tall objects sometimes noticed. Pendulum clocks may stop.

V1. Felt by all, many frightened and run outdoors. Some heavy furniture moved; a few

instances of fallen plaster or damaged chimneys. Damage slight.

VII. Everyone runs outdoors. Damage negligible in buildings of good design and construc-
tion; considerable in poorly built or badly designed structures. Some chimneys broken.

Noticed by persons driving motorcars.

VIII. Damage slight in specially designed structures; considerable in ordinary substantial

buildings, with partial collapse; great in poorly built structures. Panel walls thrown
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out of frame structures. Fall of chimneys, factory stacks, columns, monuments, walls.
Heavy furniture overturned. Sand and mud ejected in small amounts. Changes in well
water. Persons driving motorcars disturbed.

IX. Damage considerable in specially designed structures; well designed frame structures
thrown out of plumb; great in substantial buildings, with partial collapse. Buildings

shifted off foundations. Ground cracked conspicuously. Underground pipes broken.

X. Some well built wooden structures destroyed; most masonry and frame structures de-
stroyed with foundations; ground badly cracked. Rails bent. Landslides considerable
from river banks and steep slopes. Shifted sand and mud. Water splashed (slopped)
over banks.

XI1. Few, if any, masonry structures remain standing. Bridges destroyed. Broad fissures in
ground. Underground pipelines completely out of service. Earth slumps and land slips
in soft ground. Rails bent greatly.

XII. Damage total. Waves seen on ground surfaces. Lines of sight and level distorted. Objects
thrown upward into the air.

Isoseismals. Contour lines of equal intensity.

Magnitude (mp, M,). A quantity characteristic of the total energy released by an
earthquake. The “intensity” rating, as contrasted to magnitude, describes its effects at
a particular place. Richter (1958) devised the logarithmic magnitude scale, which is in
terms of the motion which would be measured by a standard type of seismograph located
100 km from the epicenter of an earthquake. my, is known as body-wave magnitude, and
M, as a surface wave magnitude.

Main event. Refers to the main earthquake.

Meizoseismal area. The area within the isoseismals of higher Modified Mercalli intensity
ratings.

Modified Mercalli. See Intensity.
NEIC. National Earthquake Information Center, Golden, Colorado.
NOAA. National Oceanic and Atmospheric Administration.

Phase. Any change of frequency in the seismogram of an earthquake. The seismograph
responds to the motion of the ground and makes a seismogram. The seismogram is a
line that is related to the motion of the Earth in any one chosen direction. The principal
phases are called P, S, and L phases.

Physical Effects. Identifies geological hazards which were caused by the particular
earthquake in question. The Physical Effects which were reported for earthquakes found
in this catalog are: faulting, tsunami and landslide which are abbreviated as F, T and LS,
respectively, in Table II under the PE column. The reader is encouraged to add Physical
Effects to other events in the catalog as they are determined. Other possible Physical
Effects that could be added include: uplift, subsidence, flooding due to subsidence, seiche,

liquefaction, rockburst, sandblow, snow avalanches, lateral spreading, sinkholes and flows,
lavaflows and ashfalls.

Plate. One of the mechanically independent lithospheric segments comprising the outer-
most layers of the Earth.

vi
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Source. The contributing organization or agency of the data in the catalog are taken
from the following list:

BCI, Monthly publication of the Bureau Central International de
Seismologie, Strasbourg, France

CFR, Charles F. Richter

CGS, Coast and Geodetic Survey

ERL, Environmental Research Laboratories

G-R, Gutenberg and Richter Catalogue

GS, U.S. Geological Survey

ISC, International Seismological Centre

ISS, International Seismological Summaries

NOS, National Ocean Survey

PDE, Preliminary Determination of Epicenters of the NEIC

USE, United States Earthquakes.

Spatial. Defined as belonging to space, i.e. space distribution, in the context of this
publication.

Station Code. Abbreviation of Worldwide Network of Standard Seismograph (WWNSS)
stations mentioned in this report:

BRK, Berkeley, California

GOL, Golden, Colorado

MAT, Matsushiro, Honshu, Japan
PAL, Palisades, New York

PAS, Pasadena, California

ROM, Rome, Italy

UPP, Uppsala, Sweden.

Surface-wave magnitude (M,). A measure obtained from the amplitude and period
of surface waves at teleseismic distances.

Teleseismic. Refers to distances in the far field.

Tsunami. Long waves which are observed on coastal regions and which sometimes create
considerable amounts of damage to coastal towns. These “gravity waves” are created by
earthquakes and their mechanism of generation is not fully understood. These waves travel
great distances, across oceans, and in some cases the wave height as it strikes the coastline
becomes very high, resembling a water-wall that collapses causing extensive damage.

vii
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GLOSARIO

Area pleistosista. El irea del mapa de isosistas con el grado mas alto en la escala Mercalli
Modificada.

Célula. Una subdivisién geogréfica pequeina de un 4rea o 4reas que tiene una dimensién de

0.5° x 0.5° en extensién. Un grupo de células conforman una cuadricula con dimensiones
de 4° x 4° (ver Cuadricula).

Cédigo de Estacién. Abreviacién de las estaciones de la Red Mundial de Estaciones
Sismogréficas Estdndar (WWNSS) mencionadas en este catalogo:

BRK, Berkeley, California

GOL, Golden, Colorado

MAT, Matsushiro, Honshu, Japén
PAL, Palisades, Nueva York

PAS, Pasadena, California

ROM, Roma, Italia

UPP, Uppsala, Suecia

Cuadricula. Una subdivisién de un 4rea o ireas teniendo una dimensién de 4° x 4° en
extensién. Un grupo de células conforman una cuadricula {ver Célula).

Efectos Fisicos. Identifica los efectos geolégicos que fueron causados por el terremoto en
cuestién. Los Efectos Fisicos que fueron reportados para los terremotos de este catdlogo son:
fallamiento, tsunami y deslizamiento, que se abrevian como: F, T y LS respectivamente en la
Tabla II bajo la columna PE. Se recomienda al lector anadir Efectos Fisicos a otros eventos
del catdlogo, conforme se determine. Los otros Efectos Fisicos que podrian afiadirse son:
levantamiento, subsidencia, inundacién debido a subsidencia, seiche, licuacién, explosién de
roca, volcanes de arena, aludes, desplazamiento lateral, sumederos y flujos, flujos de lava y
lluvia de cenizas.

Epicentro. El punto en la superficie de la tierra verticalmente por encima del hipocentro
o punto de generacién de un terremoto.

Espacial. Definida como perteneciente al espacio, es decir, distribucién espacial en el
contexto de esta publicacién.

Evento. Definido como terremoto en el contexto de esta publicacién.

Evento principal. Se refiere al terremoto principal.

Fuente. Las organizaciones o agencias contribuyentes con los datos del catdlogo se toman
de la lista siguiente:

BCI, Publicacién mensual del Bureau Central International de
Seismologie, Strasbourg, France.

CFR, Charles F. Richter

CGS, Coast and Geodetic Survey

ERL, Enviromental Research Laboratories

viii
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G-R, Catélogo de Gutenberg y Richter

GS, U. S. Geological Survey

ISC, International Seismological Centre

ISS, International Seismological Summaries

NOS, National Ocean Survey

PDE, Preliminary Determination of Epicenters de la NEIC
USE, United States Earthquakes

Geocéntrico. Esta palabra se utiliza en sismologia para determinar el epicentro de un
terremoto en funcién de sus “latitudes geocéntricas”, que son 4ngulos entre el radio de la
tierra y plano del ecuador.

Hipocentro. El punto origen de un terremoto, donde la rotura comienza y desde donde se
originan las ondas sismicas.

Fase. Cualquier cambio de frecuencia en el sismograma de un terremoto. El sismégrafo re-
sponde al movimiento del terreno y produce un sismograma. El sismograma es una linea que
estd relacionada al movimiento de la Tierra en una direccién escogida. Las fases principales
se denominan fases P, Sy L.

Intensidad. Un indice subjetivo numérico que describe los efectos de un terremoto en el
hombre, en s estructuras y en la superficie de la tierra. La En los Estados Unidos se utiliza
la de Mercalli Modificada de 1931 con grados del I al XII, como se describen a continuacién
(modificada de Richter, 1958):

Escala de Intensidades Mercalli Modificada

I. No sentido, excepto por unas pocas personas bajo circunstancias especialmente favorables.

11. Sentido solamente por unas pocas personas en reposo, especialmente en pisos superiores de

edificios. Objetos suspendidos delicadamente pueden balancearse.

II1. Sentido de Porma notoria en interiores, especialmente en pisos superiores de edificios, muchas
personas no lo reconocen como temblor. Vehiculos estacionados pueden balancearse ligeramente.

Vibracién como un camién pasando. Se estima la duracién.

IV. Durante el dia, lo sienten muchos en interiores, en exteriores lo sienten algunos. En la noche
algunas personas se despiertan. Los platos, ventanas y puertas oscilan; las paredes hacen un
sonido chirriador. Se tiene la sensacién que un camién pesado ha chocado el edificio. Vehiculos

estacionados se balancean notoriamente.

V. Sentido por casi todos, muchos se despiertan. Algunos platos, ventanas, etc. se rompen; en
algunos casos el enlucido se agrieta; objetos inestables volcados. Algunas veces se notan pertur-

baciones en arboles, postes y otros objetos altos. Los péndulos de relojes se pueden parar.

V1. Sentido por todos, muchos se asustan y corren hacia afuera. Algunos muebles pesados se mueven;

unos cuantos casos de cajda de enlucidos o chimeneas daiia das. Dano ligero.

VII. Todos corren hacia afuera. Dafio insignificante en edificaciones bien disefiadas y construidas;
daho considerable en estructuras mal diseniadas o construidas. Algunas chimeneas se rompen.

Notado por personas conduciendo vehfculos.

VII1. Dafio ligero en estructuras disefiadas especialmente; dafo considerable en edificaciones ordi-
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nariamente resistentes, con colapso parcial; gran daiio en estructuras construidas pobremente.
Los paneles de pared se caen de los pérticos de la estructura. Cafda de chimeneas, torres de
fdbrica, columnas, monumentos, paredes. Muebles pesados se vuelcan. Se expulsa arena y lodo
en pequeiias cantidades. Cambios en el agua de pozos. Se perturban las personas conduciendo

vehfculos.

IX. Daho considerable en estructuras disefiadas especialmente; estructuras porticadas bien disefiadas
salen fuera de plomo; gran dafio en edificios resistentes, con colapso parcial. Edificios salen de

las cimentaciones. E] terreno se agrieta visiblemente. Las tuberfas enterradas se rompen.

X. Algunas estructuras de madera bien construidas se destruyen; la mayoria de estructuras por-
ticadas y de albanileria se destruyen con la cimentacién; terreno muy agrietado. Los rieles se
doblan. Deslizamientos considerables en diques de rfos y taludes pronunciados. Arena y lodo

transportados. Agua se re balsa sobre los diques.

XI1. Muy pocas estructuras de albafileria permanecen de pie. Se destruyen puentes. Fisuras gruesas
en el terreno. Tuberias enterradas completamente fuera de servicio. Hundimientos y fallas en

terreno blando. Los rieles se doblan grandemente.

XIl. Dafio total. En la superficie del terreno se ven ondas. Lineas de vista y nivel distorsionados.

Objetos lanzados hacia arriba.
Isosistas. Lineas de contorno de igual intensidad.

Magnitud (mp, M,). Una cantidad caracteristica de la energia total liberada por un
terremoto. La “intensidad”, a diferencia de la magnitud, describe el efecto en un sitio
particular. Richter (1958) propuso la escala logaritmica de magnitud, que est4 en funcién
del movimiento que se mediria en un sismégrafo de tipo estdndar localizado a 100 km del
epicentro de un terremoto. my es la magnitud en funcién de las ondas internas, y Mg en
funcién de las ondas de superficie.

Magnitud de ondas internas (my). Una medida obtenida de la amplitud y el periodo
de las ondas P 6 S a distancias telesismicas.

Magnitud de ondas de superficie (M;). Una medida obtenida de la amplitud y el
periodo de las ondas de superficie a distancias telesismicas.

Mercalli Modificada. Ver Intensidad.
NEIC. National Earthquake Information Center, Golden, Colorado.
NOAA. National Oceanic and Atmospheric Administration.

Placa. Uno de los segmentos litosféricos mecanicamente independientes que constituyen las
capas mas exteriores de la Tierra.

Réplica. Terrremoto secundario de pequena magnitud que sigue al evento principal.
Telesismica. Se refiere a distancias en el campo lejano.

Tsunami. Grandes olas que se observan en regiones costeras y que a veces causan danos
considerables a pueblos costeros. Estas “ondas de gravedad” son creadas por terremotos y su
mecanismo de generacién no estd del todo entendido. Estas olas viajan a grandes distancias,
a través de los océanos, y en algunos casos la altura de la onda al llegar a la linea de la costa
llega a ser muy grande, como un muro de agua que colapsa, creando un gran dano.



EARTHQUAKE CATALOG OF PERU
by

A. F. Espinosa, L. A. Casaverde, J. A. Michael,
J. Alva-Hurtado and J. Vargas-Neumann

CHARACTERISTICS AND DESCRIPTION OF CATALOG

The seismicity of the western part of Peru is governed by the complicated tectonic
processes between the collision of two plates; the South American plate against the
Nazca plate. The latter subducts under the former creating an area of constant seismic
activity. In Figure 1 the general seismicity pattern for Peru and adjacent countries is
shown for earthquakes with magnitudes (mp, M,) of 3.4 and higher for different depth-
of-foci (h) categories: 0<h <33 km, 33 <h <100 km, 100 <h <300 km and h > 300
km. The three magnitude classes (m: my and/or M,) selected are: 3.4 < m < 5.0,
5.0 < m <6.0 and m> 6.0. The depth categories are identified with different symbols
(4 types) and the magnitude classes increase their symbol size (as shown in the inset
of Figure 1) being larger for higher magnitudes. As in most subductive areas there is
great seismic activity throughout the subductive lithospheric plate.

The parameters which identify an earthquake from the mathematical point-of-view are:
(1) the time of occurrence, which means hour, minutes and seconds usually given in
Greenwich Mean Time (GMT) or in Universal Coordinated Time (UTC); (2) the loca-
tion, which means in geocentric coordinates, the latitude and the longitude, in degrees,
of the epicenter (this information is used in seismicity space-distribution studies); and
(3) the depth, which means the point at which the first motion originated and it lo-
cates the hypocenter of the event in question (this information is used in seismicity
depth-distribution studies). Other parameters about the earthquake which identify it
as a random event are: the date, which means the day, month and year (this informa-
tion is used in seismicity time-distribution studies); the size, either, (a) instrumentally
how small or large the earthquake was in terms of a magnitude scaling-law, i.e. my
and/or M, (this information is used in seismicity size-distribution studies); or (b) non-
instrumentally how small or large the earthquake was in terms of an intensity scale,
i.e. Modified Mercalli Intensity scale (see the Glossary for description). A rating
on this scale is assigned at a given point in the felt area using questionnaires in the
field and rating them later according to the scale. Other information concerning the
earthquake in question identify if the event is related to volcanic activity, or, damage
sustained by man-made structures, or, observed ground deformation effects such as
faulting, liquefaction, soil failure, landslide, snowslide, rockslide, faulting, subsidence,
etc. The casualties claimed by an event are also of importance in its identification as
well as injuries sustained by the population, and, damage to lifelines i.e. roads, trains,
watertanks, critical facilities (hospitals), etc.

The data-base displayed in Figure 1 and listed in the tables that follow was collected
by the United States Geological Survey, the former U.S. Coast and Geodetic Survey
and its’ successor agencies in ESSA and NOAA, the Lamont-Doherty Geological Ob-
servatory of Columbia University, the California Institute of Technology Seismological
Laboratory, the Seismological Laboratory of the University of California at Berkeley,
the International Seismological Center, and the National Earthquake Information Cen-



ESPINOSA, CASAVERDE, MICHAEL, ALVA-HURTADO and VARGAS-NEUMANN

; I
N ' )
\. COLOMBIA 1

N\

40

6°

80

10°

120

14°

16°

18°

FIGURE 1. Seismicity of Peru and contiguous nations, 1900 through 1984, for earthquakes
with magnitudes (my, or M,) equal or greater than 3.4. Depth symbols and magnitude
size symbols are shown in the insert.
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ter of the U.S. Geological Survey. A selected reference is included which identifies a
number of publications which have dealt with studies of historical earthquakes and with
Peruvian catalogs during the past two decades.

The seismological hypocenter data used in this catalogue is a homogeneous data-base
which uses the Seismological Tables published by Harold Jeffreys and K.E. Bullen in
1948. On their tables, shallow (crustal) earthquakes are constrained to a depth-of-focus
of 33 km, hence the portrayal of such shallow earthquakes on the maps and tables to
that depth.

Listing of instrumentally recorded earthquakes is only a part of what a total catalogue
should be. Historical earthquake documentation contributes a valuable input into the
seismicity catalogue of a region. Catalogues take different forms and have different
meanings to users. In the dictionary “catalog or catalogue” is defined as: 1. List.
Register. 2.(a) a complete enumeration of items arranged systematically with descrip-
tive details, (b) a book that contains such a list, (c) material in such a list. In this
context the listing presented herein is a very carefully edited version of all instrumen-
tally recorded earthquakes from 1900 through 1984 inclusive at seismological stations
reporting the event. Thus, the information listed chronologically from 1900 through
1984 inclusive in Table I lists all entries in seven headings as follows: NO: a consecutive
number assigned to the chronological list; DATE: identifies the year, month and day
of occurrence of the event number; TIME: identifies the hour, minutes and seconds
in universal time (UTC or GMT); LAT S: is the southern latitude coordinate of the
epicenter location of the event in degrees; LON W: is the west longitude coordinate
of the epicenter location of the event in degrees; DEP: lists the depth-of-focus of the
earthquake in kilometers. For some events, next to the depth-of-focus, a depth control
designator is given and these are: (a) ‘A’—assigned depth; (b) ‘D’—restrained depth
using other depth phases; (c) ‘G’—depth is restrained by a geophysicist who is exam-
ining and determining the quality of the solution; and, (d) ‘N’—restrained to normal
depth of 33 kilometers. MAGNITUDE: lists the body-wave magnitude (my,) and/or the
surface-wave magnitude (M,) and its source determination, i.e. PAS means Pasadena
(California Institute of Technology, Seismological Laboratory). For other abbreviations
see the Glossary at the beginning of this publication. An abbreviation is used next to
the my, or the M, entry (such as ISC or GS) when the SOURCE (as listed in Table
) is different from those agencies which have determined and released a magnitude
independently. The headings shown above are the same used in Tables II, II, IV, VI,
and VIL

The listings of all events which have occurred and have been instrumentally recorded
since 1900 through 1984 have been edited so that all duplicate entries are deleted.
This listing has been planned as a “dynamic catalogue” in which the user can enter
information that we have somehow overlooked, or otherwise the user can enter his/her
information obtained from detailed studies of a region or from other special studies.
The catalogue has been designed so the user can upgrade and update the listings in
the future. Each of the tables in this publication has its own page numbering system
at the top of the page and a consecutive number system at the bottom. Tables I and
IT have the same table numbering system for ease in cross-referencing between the two
tables. The earthquake number identification (NO.) refers to the same event regardless
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of which table it is found in.

Table II lists the same information as in Table I for columns identifying NO. (earth-
quake number), DATE, LAT S and LON W. The fifth column identifies SOURCE, i.e.
CFR means Richter, for other abbreviations consult the Glossary. Next to the source
abbreviation identification there may be one of three symbols that identify informa-
tion which pertains to the data and/or the solution. These symbols are: * hypocenter
determined using incomplete or less reliable seismological data; ? means a poor solu-
tion and the accuracy of the hypocenter determination is considered below the normal
standards set by the National Earthquake Information Center (NEIC) of the United
States Geological Survey; % means a non-furnished hypocenter has been computed
using seismological data reported by a single network of stations for which the data
and/or origin time cannot be confirmed from seismograms available to NEIC analysts.
However, all other parameters are considered consistent with the normal standards set

by NEIC.

The heading (QI) for the sixth column identifies the quality of the solution for three
hypocenter parameters; (1) epicenter, (2) origin time and (3) depth, as follows: ‘A’—
Very accurate; ‘B’—good; ‘C’—fair; and ‘D’—poor. This quality identification applies
only to entries for which G-R is the source. Other entries in the QI column identify
the number of stations used in determining the epicenter parameters.

In Table II the seventh column is labeled CE which means Cultural Effects. The
following information is entered when available: ‘H’ means noise was heard due to the
earthquake occurrence; ‘F’ means the earthquake was felt; ‘C’ means the earthquake
claimed casualties; and ‘D’ means the event in question produced damage to man-made
structures. The Cultural Effect shown in the table is the most severe effect reported for
the particular event. Under the eighth column, labeled MMI, the maximum Modified
Mercalli intensity rating is listed when available. Consult the Glossary for a definition of
intensity and for a table description of the Modified Mercalli Intensity scale. Under the
ninth column, labeled ISO and FP, the following information is entered when available:
I means an isoseismal map has been published for the earthquake in question and S
means a focal mechanism solution (P- or S-wave) has been published. The tenth column,
PE, means Physical Effects. The following information is entered when available: ‘F’
means, literally, faulting and hence that surface faulting has been identified with the
earthquake in question; ‘LS’ means landslides were triggered by the earthquake; ‘T’
means a tsunami was caused by the earthquake in question. Other physical effects,
corresponding to geological hazards, are listed in the Glossary.

Table III presents a subdivision of the instrumental calalogue on a spatial basis for
Peru and neighboring countries. The region bounded by the 68° W to the 84°W
longitude and from the 0° to the 20°S latitude is divided into twenty grids, each grid
being 4° x 4°, and numbered from 1 to 20 as shown in Figure 2. Each space grid is
numbered on the upper left corner of Table Il and the listing of events which occurred
within the grid is given. This table is subdivided into twenty sections. The data
listed in Table IIl consists essentially of the same data listed in Tables I and II for
all magnitude earthquakes recorded at seismological stations throughout the world,
however rearranged to facilitate the isolation of a given subdivision for the user who
needs to ascertain the seismicity and size of earthquakes which occurred in such region
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in a prompt manner. An application of the usage of this table is, for example, a site
analysis seismicity pilot-study for a possible dam construction in northern Peru. The
user is only confronted with the task of identifying the proposed geographical location
of the dam and then consulting directly with Table III for the general space distribution
of events. Table III lists the earthquake number (NO.) which corresponds to the same
number listed in Tables I and II, and its corresponding DATE, TIME, LAT S, LON W,
depth-of-focus in kilometers and the corresponding magnitude (my, or M, ). For further
information on the events listed in Table III the user is referred to cross-reference Table
II (using the same event number) to extract other pertinent information about such
event.

Table IV lists all the earthquakes instrumentally located and listed in Table I by dif-
ferent depth categories. The first depth category is from 0 to 33 km; the second is for
depths greater than 33 to 100 km; the third is for depths greater than 100 to 300 km
and the last category is for events with depth-of-focus greater than 300 km. The first
category portrays crustal earthquakes. The second category portrays horizontal litho-
spheric earthquakes. The third category represents earthquakes in subductive regions
and in areas where the velocity of seismic waves show a decrease in their velocity of
propagation. The last category portrays earthquakes which are in the region where the
transition zones are located and where termination (or consumption) of the lithosphere
is taking place. All of the headings in this Table correspond to the information listed
in Tables 1 and I1. The listing of earthquakes by depth facilitates the retrieval of a
particular data-base from the chronological table.

Table V represents a space-matrix of the overall region shown in Table IV. The space-
matrix is divided into four depth categories and each space-matrix is subdivided into
small cells of 0.5° x 0.5° in which the total number of earthquakes which occurred from
1900 through 1984 are listed numerically. The number of earthquakes listed include
events for which no assigned magnitudes are given or otherwise. The first space-matrix
represents earthquakes with depth-of-foci from 0 to 33 km. In Figure 3 a graphical three
dimensional (3-D) display is shown which visually portrays the areas where higher
concentrations of seismicity exist and are listed on the space-matrix table. In this
figure the light shadow represents the geographical boundaries of Peru. The dashed
lines represent the geographical boundaries of neighboring nations. A similar display
is shown in Figures 4, 5 and 6 that follow, representing different depth categories. This
table represents spatial seismicity information (0.5° x 0.5°), as a function of depth.

Table VI lists the instrumentally located hypocenters in a chronological order for which
there were 10 or more seismological stations reporting the event. The earthquake
number (NO.) heading identifies the event with the same number as listed on Tables I
and II. This number can be used to cross-reference certain earthquakes that the user
requires in his/her work and for which further information can be obtained from Table
II. As expected, Table VI is a decimated version of Table I, therefore the earthquake
numbers are not consecutive but are in an ascending order.

In Table VII earthquakes are listed for which there is a reported magnitude (my, or M,)
equal to or greater than 5.0 in chronological order. The earthquake number (NO.) can
be used to obtain more information about the event in question from Table II.

The series of Tables presented in this publication constitute an effort in reporting the
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instrumentally located hypocenters in different formats which will assist scientists and
engineers in their efforts to obtain regional, local and/or site seismic activity information
in a prompt and accurate manner.
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CARACTERISTICAS Y DESCRIPCION DEL CATALOGO

La sismicidad de la regién occidental del Peri estd gobernada por los complicados
procesos tect6nicos entre la colisién de dos placas: la Placa Sudamericana contra la
Placa de Nazca. La dltima desciende bajo la primera, creando una actividad sismica
constante. En la Figura 1 se muestra el patrén general de sismicidad del Perii y paises
vecinos para terremotos con magnitudes (mp, M,) mayores que 3.4 y diferentes cate-
gorias de profundidades focales (h): 0 <h <33 km, 33 <h <100 km, 100< h <300 km
y h> 300 km. Las tres categorias de magnitudes (m: myp y/o M,) seleccionadas son:
34<m<5.0,50<m<6.0y m>6.0. Las profundidades se identifican con simbolos
diferentes (4 tipos) y las categorfas de magnitudes aumentan en tamafio de simbolo
(como se muestra en la leyenda de la Figura 1), siendo mayores para magnitudes may-
ores. Como en la mayoria de las dreas de subduccién, existe una gran actividad sismica
a través de la placa litosférica de subduccién.

Los parametros que identifican a un terremoto, desde el punto de vista matemdtico son:
(1) el tiempo de ocurrencia, que significa hora, minutos y segundos dados usualmente
en el Tiempo Medio de Greenwich (GMT) 6 en Tiempo Universal Coordenado (UTC);
(2) la localizacién, que significa en coordenadas geocéntricas la longitud y latitud en
grados, del epicentro (esta informacién se utiliza en estudios de distribucién espacial
de la sismicidad); y (3) la profundidad, que significa el punto donde se origina el
primer movimiento, y localiza el hipocentro del evento (esta informacién se utiliza en
estudios de distribucién en profundidades de la sismicidad). Otros pardmetros del
terremoto que lo identifican como evento aleatorio son: la fecha, que significa dia,
mes y afio (esta informacién se utiliza en estudios de distribucién en el tiempo de la
sismicidad); el tamafo, ya sea (a) instrumentalmente cuin grande o pequefio fue el
terremoto en funcién de una ley de escalamiento de magnitudes p. ej. mp y/o M, (esta
informacién se utiliza en estudios de distribucién de tamano de la sismicidad); 6 (b) no
instrumentalmente cuén grande o pequeno fue el terremoto en funcién de una escala de
intensidad, p. ej. la escala de intensidades <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>